Deployment of a Dual-frequency IDentification SONar (DIDSON) revealed the seasonal variations in spatial distribution and abundance of medusae of the common jellyfish, Aurelia aurita s.l. (detectable bell diameters: ca. !5 cm) in a shallow (max. depth: 6 m) Japanese brackish-water lake between October 2008 and October 2009. The medusae were usually in patchy aggregations, more prominently so during warm seasons. Integration of the DIDSON-detected medusae with smaller ones estimated from the bell diameter composition in net hauls enabled us to study their seasonal population dynamics. Abundance was highest in June, due to recruitment, and declined to a relatively stable level in August and thereafter. The population carbon biomass was highest in October due to somatic growth of individual medusae. The annual mean biomass (63.8 mg C m 23 ) was much higher than that of mesozooplankton (26.0 mg C m 23 ), suggesting a substantial top-down impact. The DIDSON is an effective tool for studies of the spatial distribution and population dynamics of large jellyfish species like A. aurita. Concomitant net sampling to determine the bell diameter composition is required to offset the geometric limitations of this instrument.
2011; Purcell, 2012) . However, a fundamental problem remains in ecological studies of A. aurita medusae, distributions of which are heterogeneous in the field, viz. how to determine population abundance, biomass and spatial distribution accurately. This problem is common to many jellyfish species.
To assess population abundance accurately, as well as to understand the ecological roles of aggregations, conventional plankton net tows may sample jellyfish populations inadequately. Therefore, various other methods have been employed (see review by Purcell, 2009 ). Underwater optical instruments, such as video cameras, can identify and quantify jellyfish, provide body size measures and records of their swimming behavior (Purcell et al., 2000; Brierley et al., 2001; Malej et al. 2007 ). However, a serious disadvantage of optical devices is their limited field of view, particularly in murky coastal waters. In contrast, acoustical instruments, such as scientific sonars, offer information on vertical and horizontal distributions of jellyfish, even in turbid waters or at night (Multu, 1996; Monger et al., 1998; Brierley et al., 2004) . Although existing problems in quantification of jellyfish abundance and biomass from sonar data, e.g. weakness and variations in signal strength due to watery composition and changing shape and orientation of jellyfish (Multu, 1996; Stanton et al., 1996; Monger et al., 1998; Brierley et al., 2004) have recently improved by the use of echointegration techniques together with appropriate in situ target strength measurements (Á lvarez Colombo et al., 2009; Graham et al., 2010) , these instruments are not applicable to shallow (e.g. ,10 m) waters due to a blind zone at the surface (3-7 m) (e.g. Á lvarez Colombo et al., 2009 ).
Han and Uye ) used a Dualfrequency IDentification SONar (DIDSON 300, Sound Metrics Co.), which is a high-definition imaging sonar that provides near-video-quality images of underwater objects with a relatively thin blind zone at the surface (0.83 m distance from the lens), for the first time to determine the spatial distribution and population abundance of scyphozoan jellyfish. They deployed the DIDSON in Honjo Area (referred to "Honjo District" in ), a shallow brackish lake (area: 16.2 km 2 , mean depth: 5.1 m), in summer when A. aurita medusae were mostly large [bell diameter (BD) range: 4.1-19.6 cm]. Assuming that the DIDSON was capable of detecting all individuals of those sizes, evaluated the population numerical abundance, and determined the geographical distribution by measuring the water-column integrated mean abundance at intervals as short as 7 m along three survey lines (total distance: 12.0 km). They concluded that the DIDSON is a powerful tool for precisely estimating numerical abundance and spatial distribution of large jellyfish, and they recommended its use in studies of jellyfish spatial distribution and population numerical and biomass quantification.
However, the DIDSON has a spatial detection limit. Because of the spaces within its composite of 96 fanshaped sonar beams (angles between the beams are 0.38) emitted from small transducers, the limit is 1.3 cm at 2.5 m distance from the lens. This limit can be applied to animals with relatively solid bodies like fish, but not to jellyfish because of their high water content and variations in body shape and orientation. In some seasons, medusae smaller than the detection limit of the DIDSON, or without tissue dense enough to produce detectable echoes, may dominate the population. Young medusae newly recruited from benthic polyps and senescent older medusae would be examples. To use the DIDSON for evaluating the seasonal population dynamics (phenology) of A. aurita medusae, it is important to determine the actual detection limits for this jellyfish species.
Honjo Area is a semi-enclosed water body separated from Lake Nakaumi, Shimane Prefecture, Japan. The area is a very productive ecosystem, harboring extremely high mesozooplankton biomass (annual mean: 71.0 mg C m
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, . Thanks to this food supply, A. aurita medusae also occur very abundantly throughout the year ). Han et al. ) investigated the seasonal population dynamics of this jellyfish species over a full year during 2005 -2006 based on conventional plankton net tows only at the central part of this region. As Han and Uye ) demonstrated a prominently patchy distribution of A. aurita medusae in August of 2007 by means of DIDSON, the phenology of the medusa population in the Honjo Area merits further study by using the DIDSON.
Here, we report a series of surveys of the A. aurita medusa population composition in the Honjo Area from October 2008 to October 2009 using DIDSON technology. The aims of our study were: (i) to show the detailed spatial (i.e. vertical as well as horizontal) distribution on a seasonal basis, (ii) to establish methodology for using the DIDSON to quantify the abundance of a population whose body size composition varies seasonally and (iii) to assess the ecological niche of A. aurita medusae in the zooplankton community in the Honjo Area.
M E T H O D Field survey
The DIDSON was deployed along a 3.4-km survey line established in the central part of Honjo Area (Fig. 1) at about monthly intervals from 20 October 2008 to 20 October 2009. All surveys were conducted in the morning (08:00 -12:00), primarily according to the methods described by Han and Uye . In brief, the transducer of the DIDSON (DIDSON 300, Sound Metrics Co.), operated in the high-frequency mode (i.e. 1.8 MHz), was mounted on a wooden frame secured to a fishing boat at a depth of 0.5 m. The long-axis of the transducer beams was directed downward and slightly forward at an angle of 758 relative to the water surface ahead. During deployment, the boat ran at 0.7 -1.0 m s
21
. The sonar images (receiver gain: 40 dB) were transferred from the unit to a computer via the control software and saved on a hard drive for later review at 8 -10 frames s 21 . About an hour after the DIDSON run was finished, the boat returned to Sts. 1 -3 ( Fig. 1) to determine the vertical profiles of temperature, salinity and dissolved oxygen concentration (DO) with a portable multi-probe sensor (Horiba U-20). The Secchi disk depth was measured to evaluate water transparency. Mesozooplankton samples were collected by a vertical haul of a plankton net (mouth diameter: 22.5 cm, length: 110 cm, mesh opening: 100 mm) from the near bottom to the surface with a speed of 0.3 m s 21 at each station, and immediately fixed with formalin (final concentration 5%) for later analysis. The water volume filtered by the net was estimated from the mouth area and actual towing distance of the net, assuming 100% filtering efficiency because of short distance (i.e. 4 -5 m). At least 300 zooplankton specimens from split subsamples using a Motoda box splitter were identified, counted, and species-appropriate body lengths were measured under a dissecting microscope for estimation of their carbon biomass (Uye, 1982; Uye and Shimazu, 1997) . During the run back to Sts. 1 -3, A. aurita medusae at the depth of 1.5-2.0 m were Fig. 1 . Locations of the survey line for DIDSON deployment and of three stations occupied for environmental parameter measurements and zooplankton sampling (Sts. 1, 2 and 3) in the Honjo Area, north-western part of Lake Nakaumi, Shimane Prefecture, Japan.
caught by hand nets (mesh opening: 5 mm) with a 2-m wooden shaft, which was held by hand on the slowly moving boat. One hundred to 138 medusae caught by the nets were spread flat on a plastic plate and their BD were measured with a ruler to the nearest 1 mm. BD was converted to wet weight using the empirical equation reported by Han et al. , and carbon weight was calculated using the mean wet to carbon weight ratio: 0.0013 .
DIDSON data analysis
We reviewed archived DIDSON images at 100-frame intervals (i.e. at 7-12 m distance intervals and total of 280-493 frames per transect). The medusae of A. aurita were visually identified on the PC monitor from other objects, such as fish, and counted. When the objects were difficult to identify, we also checked several frames both before and after the analytical frame to confirm them based on bell pulsation and moving direction. ) by dividing them by the water volume of the layers in the sonar field, which was calculated using the equation described in Han and Uye ). Based on the actual depth (lower depth of each of five layers: 1.9, 2.9, 3.9, 4.8 and 5.7 m, respectively), contour maps were created with Surfer version 8 (Golden Software, Inc.) using kriging as the gridding method. In each frame examined, the vertical distribution of medusae was characterized by their weighted mean depth (WMD, m), which was calculated as:
where A Li is the abundance (medusae m 23 ) in the ith layer and MD Li is the mean depth (m) of that layer calculated from the distance from the lens. The non-parametric Kruskal-Wallis test and Steel-Dwass's all pairwise comparisons were applied to compare the mean WMD estimates among surveys (P , 0.05). The correlations were examined between the mean WMD and the medusa abundance along the transect and environmental parameters such as the surface temperature and salinity, the water turbulence as indicated by mean and maximum wind speeds for three preceding days (Japan Meteorological Agency) and the bottom DO on each sampling occasion.
To examine the patchy horizontal distribution along the survey line, which consisted of 280-493 frames of vertically integrated mean abundance, the horizontal heterogeneity (variance mean
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) was calculated on each sampling occasion. Furthermore, we defined the patch as comprising of those frames with above the mean abundance plus two standard deviations. In the analysis, a series of the neighboring patches was identified as a single patch. The number of patches, the length of each patch and the relative abundance of medusae contained in patches compared with the total abundance along the transect were also compared among respective surveys. The mean length of patches was compared among the sampling occasions by the Kruskal -Wallis test and Steel-Dwass's all pairwise comparison (P , 0.05).
Detection limit experiment
We examined the actual detection limit for A. aurita using 54 various-sized medusae (BD range: 3.1-19.1 cm) caught with a hand net from the Honjo Area in May 2011. We selected the study depth as the midworking range of the sonar field, since it represented the depth for medusae in the Honjo Area (mean depth: 5.1 m). Each medusa was released in the sonar field at 2.5 -3.0 m distance from the lens of the DIDSON secured to an anchored boat. The settings of the DIDSON and the review of archived images on the PC monitor were as described above.
Abundance and biomass estimation for the total medusa population, and their predation pressure
The BD frequency distributions were determined for net-caught A. aurita medusae on each occasion. From those proportional distributions, the abundances of medusae smaller than the DIDSON detection limit were estimated from DIDSON abundance estimates for larger specimens (see below). According to Uye and Shimauchi (Uye and Shimauchi, 2005) , we calculated the food requirement of the medusa population in order to estimate the predation pressure on the mesozoplankton community. The weight-specific food requirement for metabolism, i.e. respiration (WSFRM, mg C g 21 of wet weight day 21 ), was calculated from:
where k is constant (0.536 mg C mL 21 O 2 ), R is the respiration rate (mL O 2 medusa 21 day
21
), which was estimated as: R ¼ 0:0765 Â 2:8 ðT À20=10Þ Â WW 1:038 (T is water temperature at the mean WMD of the medusa), RQ is the respiratory quotient (assuming 0.85 due to protein-dominated metabolism of A. aurita), A is the assimilation efficiency (assuming 0.8) and WW is the wet weight of a medusa (g). Thus, the population food requirement for metabolism (FRM, mg C m 23 day
) was calculated from:
where WB is the wet weight biomass of the medusa population (g of wet weight m
23
). In addition, the population food requirement for net growth (FRG, mg C m 23 day
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where G is the weight specific growth rate (day
) and CB is the population carbon biomass (mg C m
23
). The assimilation efficiency (A) was assumed to be the same as above. We calculated the medusa population food requirement as the sum of FRM and FRG.
R E S U LT S Environmental variables
Since there was no discernible difference in environmental conditions among the three stations, the mean values of the parameters at these stations were calculated for each sampling date. The Secchi disk depth varied from 1.4 -3.1 m (annual mean 2.2 m). The surface temperature was lowest (4.98C) in January, and highest (28.98C) in August. The temperature near the bottom ( 5.0 m) was similar to that at the surface, except for the period from June to August, when it was lower by 2.3-5.28C (Fig. 2) . The surface salinity varied but remained close to 20 throughout the year, except in March and August, when it was 14.6 and 12.1, respectively. The low-salinity water in the surface layer in March flowed from rivers mainly as snow-melt water and that in August was derived from rain fall associated with typhoon No. 9 of 2009. The salinity near the bottom was usually higher than the surface, ranging from 17.1 to 29.7 (Fig. 2) . The DO was always lower near the bottom than at the surface, showing a strong oxycline in the 3-5 m layer to hypoxia (0.4-1.9 mg O 2 l 21 ) from July to September (Fig. 2) . 
Seasonal variation in abundance of DIDSON-detected Aurelia aurita
The spatial distributions of A. aurita medusae detected by the DIDSON along the 3.4-km transect on each sampling date are shown in Fig. 3 . The medusae in the top 1.33 m of the water column were not detected by the DIDSON deployed at 0.5 m, which receives no echos from closer than 0.83 m from the lens. The spatial distribution pattern (see below) and abundance varied markedly on a seasonal basis. The mean medusa abundance along the transect was lowest (0.3 medusae m 23 ) in March and remained low until May (Fig. 4A) . In June the medusae increased rapidly (to 2.0 medusae m 23 ), and they were numerous until October (Fig. 4A) .
Vertical distribution and horizontal patchiness of DIDSON-detected Aurelia aurita
Although the medusae showed different vertical distribution patterns in different seasons, they tended to be most dense well above the bottom (Fig. 3) . The mean WMD was in the narrow range from 2.3 to 2.5 m in January, June, July and October (2009) (Fig. 4D) , when the medusa abundance was high. In October (2008), December, May and August, the mean WMD was significantly deeper (range: 3.2 -3.7 m, Fig. 4D , Steel-Dwas's test, P , 0.05). Additionally, we compared the WMD in places where the medusae aggregated to form patches and non-aggregated places, and found significantly shallower WMD in the patches from December to May (Fig. 4E , t-tests with P , 0.05). The WMD did not show any significant correlations with environmental parameters, but showed a significantly (P , 0.05) negative correlation with the medusae abundance along the transect except in September.
The horizontal heterogeneity was higher in summer and fall (1.1 -6.7) than that in others (0.6 -0.8) except for August (0.6) (Fig. 4F) . The number of patches of aggregated medusae along the survey line varied from 6 in October (2008) and September to 20 in April (Fig. 4F) . The mean patch length varied from 7.8 m in April to 24.9 m in October (2008) (Fig. 4G) . The single patch with the greatest length (68.9 m) was observed in October (2008) . The contribution of medusae in the patches to the total abundance tended to be high in summer and fall (maximum: 47% in October 2008) with an exception in August (13%) (Fig. 4H ).
Seasonal variations in BD composition, carbon weight and specific growth rate
The seasonal change in the frequency distribution of BD of medusae caught by the hand nets, which caught medusae of BD .1.0 cm, is shown in Fig. 5 . Until March 2009, the population consisted of over-wintering medusae with BD of 11.3 -11.9 cm (Fig. 4B) . New medusae were recruited in April, indicated by a conspicuous increase in the proportion of small specimens (BD: 1 -5 cm, Fig. 5 ). The distribution was bimodal until the over-wintering population died off by the end of May (Fig. 5) . The mean BD of the new population was 4.1 cm in April, and it gradually increased to 11.9 cm in October. The mean individual carbon weight of the new population increased from 6.3 mg C in April to 104.2 mg C in October (Fig. 4C) ; the overall mean specific growth rate during this period was 0.016 day
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. The growth rate was highest, i.e. 0.033 day
, between May and June, followed by 0.023 day 21 between July and September (Fig. 4C) . In contrast, the over-wintering population showed de-growth between October (2008) and May.
Seasonal variations in carbon biomass of DIDSON-detected Aurelia aurita
The BD frequency distributions above the detection limit (5.1 cm, see below) were used to determine the carbon biomass of the medusa population. During the survey in August, 8 days after the passing of a typhoon, we could not catch any medusae with hand nets from the boat. So, the mean BD for July and September was taken to represent the mean BD in August to compute the biomass in August. This varied from 17.2 mg C m 
Detection limit of Aurelia aurita medusae by DIDSON
We could not detect any recognizable images on the monitor for medusae ,4.0 cm BD, but for those .5.5 cm BD we could detect 100% of specimens (Fig. 6 ). For medusae ranging from 4.0 to 5.5 cm BD, the detection was occasional (detection rate 70%).
Seasonal variations in abundance and carbon biomass of total Aurelia aurita population
Based on the detection limit, we classified medusae of BD ranging from 1.0 to 5.0 cm as undetected. The relative abundance of undetected medusae was highest in April (59.0% of the total medusa population), declining progressively in May (50.0%), June (29.4%), July (15.4%) and August (7.7%) ( Table I ). The total abundance of all sizes was highest in June (2.8 medusae m 23 ) and decreased to 1.0 medusa m 23 by August, and thereafter it was relatively stable. The overall annual mean abundance was 1.2 medusae m
23
. Compared with numerical abundance, the relative portion of undetected biomass was much lower; it ranged from 3.8 to 9.0% during the period between April and July (Table I) . They were primarily copepods: 79.4-98.6% of total individuals; representative genera were Acartia, Eurytemora and Oithona. The mesozooplankton carbon biomass ranged from 3.8 mg C m 23 in December to 106.9 mg C m 23 in August; in the latter month Oithona davisae dominated overwhelmingly (82.1%) ( Table I) 
D I S C U S S I O N
We used the DIDSON, which enabled us to scan a large volume of water (mean: 3000 m 3 ) along a 3.4-km transect on repeated occasions throughout a 1-year study to investigate the seasonal changes in numerical abundance and spatial distribution of Aurelia aurita medusae in the Honjo Area. As the detection limit ranged from 4.0 to 5.5 cm BD at a distance of 2.5 -3.0 m from the lens, we assumed that the medusae .5.1-cm BD were detected and those ,5.0-cm BD were undetected by the DIDSON. This definition enabled us to estimate total population abundance and biomass using BD composition determined by net sampling. Then, population dynamics can be addressed throughout the year. 
Spatial distribution
The water-column physico-chemical conditions, such as low-salinity water or wind-driven turbulence at the surface and benthic hypoxia might affect the vertical distribution of medusae Albert, 2011) . During our study, although A. aurita medusae showed significant seasonal changes in the transect-mean WMD (P , 0.05, Fig. 4D ), we found no meaningful correlation between WMD and environmental parameters. In this shallow study area, within most patches where medusae aggregated horizontally, they also densely occupied the water column from the subsurface to near the bottom regardless of environmental conditions, although the WMD tended to be shallower when medusae were more abundant.
The ecological importance of patchiness or heterogeneous distribution of marine zooplankton populations has been widely recognized (Omori and Hamner, 1982; Hamner, 1988) , and a variety of indices have been used to assess heterogeneity (reviewed by Pinel-Alloul, 1995) . However, the definitions of individual patches have been rather arbitrary, e.g. above some threshold level such as the median or mean plus one standard deviation (Wiebe, 1970; Dent and Grimm, 1999) . In our study, patches were defined as above the threshold of mean abundance plus two standard deviations using 280-493 data of medusa abundance on each sampling date. This is the first attempt to evaluate the patchiness and its seasonal variation of the medusae quantitatively. As a whole, the distributions appeared to be patchier in summer-fall (e.g. June to October), when small numbers of large patches occurred and the contributions of the medusae in the patches to the total population tended to be greater. This was also supported by the higher heterogeneities (Fig. 4F) . We suspect that the distribution pattern in August was abnormal as a consequence of both wind-driven turbulence of the subsurface layer and low-salinity water at the surface delivered by 2009 typhoon No. 9, which passed during August 10 -11. The patchy distribution probably typical of summer was dispersed by that storm, and the recovery was not complete until our survey on August 18.
A number of factors influence the formation of jellyfish patchiness, including physical factors and behavioral responses to the prevailing environment (Omori and Hamner, 1982; Hamner et al., 1994; Graham, 2001; Albert, 2011) . For water movement in the enclosed Honjo Area, where the tidal current is weak because of a small tidal range ( 30 cm), wind-driven mixing is important but usually confined to shallower layers (,2 m, Nakata et al., 2000) . Therefore, the wind force may affect the distribution of jellyfish in the surface layers in two contrasting ways: dispersion by water mixing and accumulation by water convergence generated by Langmuir circulation (Hamner and Schneider, 1986; Graham et al., 2001) . Although the wind conditions that might give rise to Langmuir circulation (mean speed: 2-10 m s 21 with constant directions for .4 h, Japan Meteorological Agency) were confined to May, June and October (2009), the locations of medusa patches in these months did not agree with the general pattern (e.g. constant patch distance) created by Langmuir circulation (Fig. 3) . We cannot completely exclude an effect of wind on the formation and location of medusa patches. However, it is likely unimportant, except as in August 2009 when the spatial distribution was heavily affected by the typhoon. As has been found in other areas (e.g. Hamner et al., 1994; Uye et al., 2003 , Magome et al., 2007 , the aggregation of A. aurita medusae becomes more pronounced during warm Table I . Comparison of total population abundance and biomass of Aurelia aurita medusae, the population food requirement and mesozooplankton biomass months (i.e. June to October), the major sexual reproduction period in the Honjo Area . Proximity of matured males and females may be advantageous for their reproductive success. Hence, we speculate that biological factors are more important than physical factors in explaining the patchier distribution of A. aurita medusae during warm months.
Seasonal population dynamics of Aurelia aurita and its ecological niche in Honjo Area
In 2005 ) was comparable. These indicated that the medusa population in the Honjo Area might regulate individual body size in a density-dependent manner, as has been demonstrated for the population in western Baltic Sea Behrends, 1994, 1998) , Möller, 1980; Frandsen and Riisgård, 1997; Uye and Shimauchi, 2005; Ishii and Tanaka, 2006; Riisgård et al., 2010) . However, we cannot estimate actual transfer from the mesozooplankton community to the medusa population due to lack of the production rate of the former.
In terms of carbon biomass, the present study as well as showed that the A. aurita population in the Honjo Area was equivalent to, or even greater than that of the mesozooplankton community. As similar data have been accumulated primarily for A. aurita and the invasive ctenophore Mnemiopsis leidyi, it is now not unusual to observe that jellyfish biomass is comparable with or greater than mesozooplankton biomass in coastal and enclosed waters (Table II) . Dominating jellyfish can distort the food chain structure and material cycling in several ways (Parsons and Lalli, 2002; Sommer et al., 2002) . They take mesozooplankton from the diet of planktivorous fish, and depleted mesozooplankton allow phytoplankton to grow with less grazing pressure (Deason and Smayda, 1982) . Phytoplankton growth may also be enhanced by increased excretion of nitrogen and phosphorus by jellyfish (Kremer et al., 1986; Shimauchi and Uye, 2007) . In addition, increased excretion and dissolved organic matter from decomposed jellyfish accelerate bacterial production, leading to the dominance of microbial food chains (Tinta et al., 2010; Condon et al., 2011) . To assess these functional effects of abundant jellyfish, accurate determination of their biomass is always essential (e.g. Pauly et al., 2009; Purcell, 2009 ).
Jellyfish studies using DIDSON
Operating the DIDSON in the high-frequency mode (i.e. 1.8 MHz), two jellyfish species have been studied so far, i.e. Nemopilema nomurai (Honda and Watanabe, 2007) and A. aurita ; this study). The near-video-quality images enable the identification of individual medusae, enumeration and determination of their spatial distributions even in turbid seawater. Hence this instrument is a very reliable tool for the accurate quantification of jellyfish populations, whose distributions are usually heterogeneous. However, there are three weak points: the first is the size limit on sonar detection, the second is the depth limitation (max: 12 m when 10-m window length is applied) and the third one is the surface blind zone (0 -1.3 m). In regard to detection limit, we only determined the detection limit of the medusae ( 5 cm BD) at mid-working range (2.5 -3.0 m distance from the lens in the case of the 5-m window length). Although the detection limit would theoretically increase with the increase in distance, actual examinations should be conducted at an appropriate distance using target jellyfish species, because of different signal strengths depending on body size, shape and solidness. The surface blind zone problems would be resolved by simultaneous use of a video system.
In view of recurrent jellyfish blooms, particularly in coastal waters associated with increased anthropogenic impacts (Purcell et al., 2007; Uye, 2011; Purcell, 2012) , Carbon biomass is converted from previous literatures (Hirst and Lucas, 1988; Schneider, 1988) for Aurelia aurita; (Vinogradov et al., 1989) for Mnemiopsis leidyi; (Cushing et al., 1958) more ecological studies and quantitative monitoring are needed for better understanding of the mechanisms causing blooms, which would enable us prediction of and countermeasures for problematic blooms. The DIDSON can be used not only for A. aurita but for other large jellyfish genera, such as Chrysaora and Cyanea that are also common in shallow coastal waters. To monitor jellyfish occurrence on longer temporal scales such as the decadal, the DIDSON provides much more accurate and reliable information than conventional net tows, although capture remains necessary to determine the body size composition of the medusa population.
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